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(57) ABSTRACT 

A spacing device for adapting electronic modules for inser 
tion into a system is disclosed. In one embodiment, the spac 
ing device includes a body and guide features con?gured to 
align the body With mating guide features of electronic mod 
ules. The spacing device also includes a coupling portion 
having coupling arms, Which is con?gured to secure the elec 
tronic modules to the body. 

21 Claims, 6 Drawing Sheets 
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FIG. 6 
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SPACING DEVICE FOR MODULAR SYSTEM 

BACKGROUND 

This section is intended to introduce the reader to various 
aspects of art, Which may be related to various aspects of the 
present invention that are described or claimed below. This 
discussion is believed to be helpful in providing the reader 
With background information to facilitate a better understand 
ing of the various aspects of the present invention. Accord 
ingly, it should be understood that these statements are to be 
read in this light, and not as admissions of prior art. 

Businesses and individuals use computing devices, such as 
servers, in a Wide range of applications. Use of these devices 
has become increasingly common and each generation of 
computing devices is seemingly more advanced than the pre 
vious generation. HoWever, this technological advance is 
generally accompanied by a corresponding increase in the 
complexity of these devices. As the number of circuits or 
components of a device increase, so do the chances that one of 
these circuits or components Will fail, Which may ultimately 
affect operation of the device. Accordingly, many electronic 
devices are noW manufactured in such a manner as to facili 

tate user removal or installation of various components of an 
electronic device. This alloWs a user to not only replace a 
malfunctioning component of a device, but also alloWs such a 
user to customize a device to achieve a desired con?guration. 

To facilitate ease of removal and installation, a component 
of a computing server or other electronic device may be 
enclosed Within a cartridge or module. Such an arrangement 
provides protection for the individual parts of the modular 
component, While increasing the ease With Which the compo 
nent may be handled. To accommodate these modules, serv 
ers may contain cardcages adapted to receive and secure the 
modules. These cardcages are generally designed With slots 
that receive modules of a ?xed height betWeen the upper and 
loWer portions of the cardcage. While this arrangement may 
alloW certain modules of equal height to be inserted and 
removed from the cardcage, such cardcages are not designed 
to accept modules of varying height. As Will be appreciated, 
some components may be less complex than others and, thus, 
do not necessarily require an enclosure having the same vol 
ume as a more complex device. Further, some modules may 
require a greater number of lanes to communicate With, and 
operate in, a given server than do other modules. Thus, there 
is a need for a modular cardcage system that alloWs utiliZation 
of modules of varying heights. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Advantages of one or more disclosed embodiments may 
become apparent upon reading the folloWing detailed 
description and upon reference to the draWings in Which: 

FIG. 1 is a front perspective vieW of an exemplary pair of 
electronic modules in accordance With one embodiment of 
the present techniques; 

FIG. 2 is a rear perspective vieW of the electronic modules 
illustrated in FIG. 1; 

FIG. 3 is a front perspective vieW of an exemplary spacing 
device for coupling tWo modules together in accordance With 
one embodiment of the present techniques; 

FIG. 4 is a rear perspective vieW of the spacing device of 
FIG. 3, Which more clearly illustrates certain features of the 
exemplary spacing device; 
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2 
FIG. 5 is a front perspective vieW illustrating the attach 

ment of the spacing devices of FIGS. 3 and 4 to an electronic 
module in accordance With one embodiment of the present 
techniques; 

FIG. 6 is a rear perspective vieW further illustrating the 
attachment of the spacing device to an electronic module as 
depicted in FIG. 5; 

FIG. 7 is a front perspective vieW illustrating the attach 
ment of a second electronic module to the assembly illus 
trated in FIGS. 5 and 6 in accordance With one embodiment of 
the present techniques; 

FIG. 8 is a modular cardcage system for housing a plurality 
of electronic modules in accordance With one embodiment of 
the present techniques; 

FIG. 9 is an exemplary rack-mounted system including the 
cardcage of FIG. 8 in accordance With one embodiment of the 
present techniques. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

One or more exemplary embodiments of the present inven 
tion Will be described beloW. In an effort to provide a concise 
description of these embodiments, not all features of an actual 
implementation are described in the speci?cation. It should 
be appreciated that in the development of any such actual 
implementation, as in any engineering or design project, 
numerous implementation-speci?c decisions must be made 
to achieve the developers’ speci?c goals, such as compliance 
With system-related and business-related constraints, Which 
may vary from one implementation to another. Moreover, it 
should be appreciated that such a development effort might be 
complex and time consuming, but Would nevertheless be a 
routine undertaking of design, fabrication, and manufacture 
for those of ordinary skill having the bene?t of this disclosure. 

Various embodiments of the present invention are directed 
to a modular cardcage system that alloWs modules of various 
heights and Widths to be mounted Within a single cardcage. 
Particularly, the present techniques utiliZe a spacing device, 
or spacer, to enable installation of one or more smaller mod 

ules in a cardcage slot con?gured to receive a larger module. 
In one embodiment, a spacing device is con?gured for cou 
pling to a pair of electronic modules such that the pro?le of 
the spacer and attached modules is substantially similar to 
that of a larger electronic module, thus alloWing the spacer 
and coupled modules to occupy the slot of the cardcage con 
?gured for the larger module. In other embodiments, three or 
more electronic modules may be stacked one over the other 
and coupled together betWeen each adjacent pair via the spac 
ing device, Wherein the combined height of the three or more 
modules is substantially the same as a single, larger standard 
module 

Turning noW to the ?gures, FIG. 1 illustrates an exemplary 
pair of electronic modules in accordance With one embodi 
ment of the present techniques. Particularly, certain features 
of a device or base module 10 and a device or full module 12 
are depicted. It should be noted that, While modules of certain 
embodiments may have PCI Express ExpressModuleTM (for 
merly Server I/O Module (SIOM)) form factors, the present 
techniques are similarly applicable to other modules or form 
factors. As used herein, the term “module” refers to an elec 
tronic device that plugs into a backplane and has a partially or 
fully enclosed circuit board. Accordingly, base module 10 
includes an enclosure or housing 14 for protecting internal 
circuitry of the module. In the presently illustrated embodi 
ment, enclosure 14 includes a plurality of apertures or vents 
16 that facilitate convective cooling of the internal circuitry. 
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While apertures, such as apertures 16, generally promote heat 
transfer aWay from the internal components, in other embodi 
ments, in Which cooling is of lesser concern, enclosures may 
not have such apertures. 

Enclosure 14 may be coupled to a bulkhead 18. In one 
embodiment, bulkhead 18 is formed from metal to facilitate 
EMl shielding as discussed beloW. Alternatively, the bulk 
head 18 could also be formed With other materials, such as 
plastic, ceramic, or the like. Further, in the illustrated embodi 
ment, base module 10 also includes an EMl gasket 20, an 
input-output connector 22, and latching features 24. As Will 
be appreciated, in various embodiments, latching features 24 
may comprise resilient clips, snaps, screWs, hooks, tool-free 
fasteners, or other such structures, in full accordance With the 
present techniques. The input-output connector 22 facilitates 
electronic communication betWeen base module 10 and other 
electronic components. Base module 10 is con?gured to be 
connected to a backplane via connector 26, as discussed in 
greater detail beloW With respect to FIG. 8. 

Full module 12 includes a number of features similar to 
those found in base module 10. For instance, full module 12 
includes an enclosure 28 having ventilation apertures 30, a 
bulkhead 32, an EMl gasket 34, input-output connectors 36, 
and latching features 38. Full module 12 also includes one or 
more backplane connectors 40. Notably, in the presently 
illustrated embodiment, the height of full module 12 is 
slightly greater than tWice the height of base module 10. 
These proportions alloW tWo base modules 10 to be coupled 
to a spacing device for insertion into a slot of a system con 
?gured to receive the full module 12, as discussed in further 
detail beloW. 

It should be noted that, although the presently illustrated 
modules are communication modules having input-output 
connectors 22 and 36, the present techniques are not limited 
to such modules. For instance, other communications mod 
ules may contain Wireless communication technology, Which 
may replace or supplement physical connectors such as con 
nectors 22 and 36. Indeed, the present techniques are not 
limited to communication modules, but may be used With any 
modular system in Which modules are plugged into a back 
plane. For example, other modules that may bene?t from the 
present techniques include processor modules, memory mod 
ules, hard drive modules, optical drive modules, USB mod 
ules, or the like, in addition to communication modules. 

Various additional features of the exemplary modules are 
illustrated in FIG. 2. As shoWn therein, base module 10 
includes one or more alignment features, such as indentations 
46 and grooves 48, and circuit board 50, Which supports 
various circuitry coupled to connector 26. Similarly, full 
module 12 includes various alignment features, such as 
indentations 52 and grooves 54, and circuit board 56 for 
supporting electronic components of the module. 
An exemplary spacing device 58 is illustrated in FIGS. 3 

and 4 in accordance With certain embodiments of the present 
techniques. Notably, spacer or spacing device 58 is con?g 
ured to couple tWo electronic modules to one another. The 
spacing device 58 includes a generally planar body 60; a 
lateral spacing portion 62; alignment and guide features, such 
as guide ribs 64 and 66; and a coupling extension 68. As may 
be appreciated, the guide ribs 64 and 66 are con?gured for 
insertion into mating grooves of electronic modules, such as 
base modules 10, thereby facilitating alignment of spacing 
device 58 and the electronic modules. While the illustrated 
embodiment utiliZes guide ribs 64 and 66, other alignment 
features may be utiliZed in accordance With the present tech 
niques. For instance, an alternative spacing device may 
instead include a plurality of grooves con?gured to receive 
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4 
guide ribs formed on or attached to the plurality of electronic 
modules. As discussed in further detail beloW, coupling 
extension 68 includes ?rst and second retaining arms 70 and 
72, respectively, for coupling the spacing device to various 
electronic modules, such as base modules 10. 
By Way of example, FIGS. 5 and 6 illustrate attachment of 

exemplary spacing device 58 to electronic module 10. Par 
ticularly, loWer guide rib 66 may be inserted into groove 48 of 
base module 10 to properly align spacing device 58 and the 
electronic module 10. To permit coupling of the spacing 
device 58 to the module 10, the spacing device 58 is slid along 
module 10 in a direction 74 until one end of guide rib 66 is 
positioned beneath the bulkhead 18 of base module 10. Fur 
ther, as illustrated in FIG. 6, such movement causes the cou 
pling extension 68 to engage the module 10. Particularly, 
retaining arm 72 is brought into contact With the base of 
groove 48. As the spacer 58 continues in direction 74 the 
resiliency of retaining arm 72 causes a tab 76 to be inserted in 
a notch 78 of the electronic module 10, thereby securing 
spacing device 58 to the electronic module 10. As Will be 
appreciated, While the present embodiment utiliZes resilient 
retaining arms 70 and 72 to effectuate securing of the spacing 
device 58 to various electronic modules, other coupling 
mechanisms may be used in accordance With the present 
techniques, including latches, spring-loaded or hinged arms, 
and the like. 
A second base module 84 may be coupled to base module 

10 via spacing device 58, as illustrated in FIG. 7. Second base 
module 84 may generally include features similar to those of 
base module 10. As illustrated, base module 84 includes an 
enclosure 86, one or more cooling vents 88, a bulkhead 90, an 
EMT gasket 92, an input-output connector 94, latching fea 
tures 96, and a backplane connector 98. Further, base module 
84 includes one or more alignment features, such as indenta 
tions 100 and grooves 102 formed on the upper and loWer 
surfaces of base module 84. Base module 84 may be secured 
to base module 10 and spacing device 58 in a manner similar 
to that describe above With respect to FIGS. 5 and 6. Particu 
larly, guide rib 64 is inserted in a groove 102 on the loWer 
surface of the base module 84 and then the base module 84 is 
slidingly moved in the direction indicated by arroW 104. As 
Will be appreciated, the base module 84 Will slidably engage 
the retaining arm 70 of coupling extension 68, thereby retain 
ing base module 84 in a manner similar to that of base module 
10. It should be noted that although base modules 10 and 84 
are illustrated in FIG. 7, spacing device 58 may be used to 
couple various electronic modules of different siZes. 
As Will be appreciated by one skilled in the art, once the 

apparatus including base modules 10 and 84 and spacing 
device 58 is assembled, the base modules 10 and 84 may be 
plugged into ports 106 to connect to a backplane 108. As Will 
also be appreciated, this arrangement alloWs tWo base mod 
ules With eight-lane signaling to occupy the same space as a 
full module With sixteen-lane signaling, such as a sixteen 
lane PCI Express port that is bifurcatable into tWo indepen 
dent eight-lane links. Further, the same techniques are equally 
applicable With links of other Widths, such as a proprietary 
tWenty-lane link that may be divided into tWo independent 
ten-lane links. 

Various electronic modules and adapter sleeves may be 
inserted in a cardcage, such as modular cardcage system 110 
illustrated in FIG. 8. Exemplary system 110 includes a hous 
ing, chassis, or cardcage 112 for receiving a plurality of 
electronic modules, Which connect to a larger system via a 
backplane 114. Particularly, backplane 114 includes ports 
116 Which receive connectors from the electronic modules 
inserted in cardcage 112. It should be noted that a backplane 
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is a circuit board containing sockets into Which other circuit 
boards canbe plugged in, irrespective of the positioning of the 
backplane Within a housing. Cardcage 112 further includes a 
plurality of guide rails 118 Which are con?gured to cooperate 
With alignment features of the inserted modules, such as 
alignment features 46, 48, 52, and 54, as illustrated in FIG. 2. 

In one embodiment, the ports 116 are independent from 
one another, thus alloWing for physically independent back 
planes to be used as Well as facilitating redundancy in the 
system. For instance, While a full module 124 may include a 
sixteen-lane link in one embodiment, in an alternative, high 
availability embodiment the full module 124 may include a 
pair of redundant eight-lane links. In this embodiment, each 
eight-lane link could independently provide poWer, manage 
ment, and communication links, thus providing tWo indepen 
dent paths from the module to the system such that operation 
of the module and system Will not be substantially affected if 
one of the links failed. 

Cardcage 112 is con?gured to receive a plurality of full 
modules 124. Cardcage 112 may also be con?gured to accept 
other modules having the same height as full module 124, 
such as a double-Wide full module, having a Width that is 
approximately tWice that of full module 124. As discussed 
above, spacing device 58 facilitates insertion of tWo base 
modules 120 in a slot designed for a full module 124 and 
coupling of base modules 120 to the backplane 114. Simi 
larly, as illustrated, additional spacing devices facilitate inser 
tion of tWo base modules 120 and one double-Wide base 
module 126, having approximately tWice the Width of a single 
base module 120, in tWo slots designed for full modules 124. 
Thus, through the use of one or more spacing devices 58, a 
modular system is achieved that alloWs insertion of electronic 
modules of varying height and Width into a given system. 

Notably, exemplary cardcage system 110 may be incorpo 
rated into larger electronic systems, such as rack mount sys 
tem 130 illustrated in FIG. 9. In this particular illustrated 
embodiment, cardcage system 110 is shoWn incorporated into 
a rack mount server 132. As may be appreciated, rack mount 
server 132 may be inserted into a computing rack 134 and 
may include a number of peripheral devices, such as a CD 
ROM drive 136. Although depicted as a portion of server 132 
in the present illustration, it Will be appreciated that cardcage 
system 110 may be incorporated into other systems and 
devices, including communication extension systems, that 
may or may not be con?gured for rack mounting. 

While the invention may be susceptible to various modi? 
cations and alternative forms, speci?c embodiments have 
been shoWn by Way of example in the draWings and Will be 
described in detail herein. HoWever, it should be understood 
that the invention is not intended to be limited to the particular 
forms disclosed. Rather, the invention is to cover all modi? 
cations, equivalents and alternatives falling Within the spirit 
and scope of the invention as de?ned by the folloWing 
appended claims. 
What is claimed is: 
1. A spacing device for a modular system, the device com 

prising: 
a substantially planar body comprising an upper surface 

and an opposing loWer surface; 
a ?rst guide feature disposed on the upper surface con?g 

ured to align the body With a mating guide feature of a 
?rst electronic module; 

a second guide feature disposed on the loWer surface con 
?gured to align the body With a mating guide feature of 
a second electronic module; 

a coupling portion having ?rst and second coupling arms, 
Wherein the ?rst coupling arm releasably couples With 
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6 
the ?rst electronic module to the body and the second 
coupling arm releasable couples With the second elec 
tronic module to the body. 

2. The device of claim 1, Wherein the ?rst guide feature 
comprises a ?rst longitudinal guide rib extending from the 
body. 

3. The device of claim 2, Wherein the mating guide feature 
of the ?rst electronic module comprises a groove. 

4. The device of claim 2, Wherein the second guide feature 
comprises a second longitudinal guide rib extending from the 
body. 

5. The device of claim 1, Wherein the body is con?gured 
such that an assembly including the body, the ?rst electronic 
module, and the second electronic module has a height sub 
stantially similar to that of a third electronic module. 

6. The device of claim 1, Wherein the ?rst coupling arm is 
con?gured to secure the ?rst electronic module by receiving 
a portion of the ?rst electronic module betWeen the ?rst 
coupling arm and the body. 

7. The device of claim 6, Wherein the second coupling arm 
is con?gured to secure the second electronic module by 
receiving a portion of the second electronic module betWeen 
the second coupling arm and the body. 

8. The device of claim 1, Wherein at least one of the ?rst or 
second coupling arms includes a tab con?gured to be received 
by a notch in the ?rst or second electronic modules, respec 
tively. 

9. The device of claim 1, comprising a lateral spacing 
portion extending from and substantially perpendicular to the 
body. 

10. An electronic system comprising: 
a ?rst electronic component; 
a housing including a slot con?gured to receive a second 

electronic component that is larger than the ?rst elec 
tronic component; 

a backplane disposed in the housing and con?gured to 
connect the second electronic component to other cir 
cuitry; and 

a spacing device comprising a substantially planar body 
and a substantially planar coupling extension perpen 
dicular to the body, Wherein the coupling extension 
includes an alignment guide and a retaining arm remov 
ably coupled to the ?rst electronic component, and 

Wherein an assembly comprising the spacing device and 
the ?rst electronic component is con?gured for insertion 
in the slot to place the ?rst electronic component in 
electrical communication With the backplane. 

11. The system of claim 10, Wherein the assembly further 
comprises a third electronic component. 

12. The system of claim 11, Wherein the third electronic 
component has dimensions substantially similar to those of 
the ?rst electronic component. 

13. The system of claim 10, Wherein the housing includes 
a plurality of slots con?gured to receive electronic compo 
nents. 

14. The system of claim 10, Wherein the ?rst electronic 
component is a communications module. 

15. The system of claim 14, Wherein the communications 
module includes a communications interface on an exterior of 
the communications module. 

16. The system of claim 10, Wherein the housing is con?g 
ured to be mounted in a computing rack. 

17. The system of claim 10, Wherein the backplane 
includes a multi-lane connection link that is bifurcatable into 
tWo independent links. 
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18. A method for adaptively coupling an electronic device 
to a system, the method comprising: 

coupling a ?rst guide rib and a ?rst retaining arm on a ?rst 
side of a spacing device to a ?rst electronic device; 

coupling a second electronic device to a second guide rib 
and a second retaining arm on a second side of the 

spacing device; 
supporting the spacing device betWeen the ?rst electronic 

device and the second electronic device; 
positioning the spacing device, the ?rst electronic device, 

and the second electronic device in a slot of a housing of 
a system, the slot con?gured to receive a third electronic 
device having a height greater than or substantially equal 
to the collective height of the ?rst and second electronic 
devices. 

19. The method of claim 18, Wherein coupling the ?rst side 
of the spacing device to the ?rst electronic device comprises 
sliding the guide rib Within a groove of the ?rst electronic 

8 
device such that a ?rst end of the ?rst electronic device is 
positioned intermediate a cantilevered end of the guide rib 
and a body of the spacing device. 

20. The method of claim 19, Wherein coupling the ?rst side 
of the spacing device to the ?rst electronic device comprises 
sliding the guide rib Within the groove of the ?rst electronic 
device such that a second end of the ?rst electronic device is 
positioned intermediate the retaining arm and the body of the 
spacing device. 

21. The method of claim 18, Wherein positioning the spac 
ing device, the ?rst electronic device, and the second elec 
tronic device in a slot of a housing of a system comprises 
sliding an assembly comprising the spacing device and the 
?rst and second electronic devices into the slot such that 
connectors of the ?rst and second electronic devices engage 
an electrical backplane of the system. 
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